It is known that hypophysectomy leads to adrenal atrophy and to decrease of basal production of steroid hormones as a direct consequence of the absence of adrnocorticotropic hormone (ACTH). , In the adrenals, free cholesterol, whether derived from plasma lipoproteins or synthesized in adrenocortical cell, is converted either to steroid hormones or to estrified cholesterol. The adrenal cholesterol as a precursor substrate for steroidogenesis undergoes several consecutive metabolic steps and through several intermediate products is converted to the steroid hormones which represent the end product of this metabolic chain. Esterified cholesterol is mainly stored in cytoplasmic lipid droplets and serves as an endogenous pool of cholesterol for corticosteron production (1, 5) .
Direct observation of cholesteryl ester and intermediate products of steroid hormones in cells of adrenal cortex has not been possible, e.g. by a conventional fluorescence microscope. However, by means of an analytical color fluorescence electron microscope (ACFEM) developed recently, it is possible to localize cholesteryl ester in lipid droplets (LD) directly. Using the ACFEM, cathodoluminescence (CL) from the adrenocortical cells have been investigated (2, 3, 5).
Nakano et al. (5) have reported that 14 days after hypophysectomy the CL of 320 nm wavelength was significantly increased and that of 430 nm wavelength diminished.
In this study we have examined by the ACFEM the time course of changes of the CL from adrenocortical cells of hypophysectomized animals from 2 days to 23 days after operation especially focusing on the diminishing of the CL of 430 nm wavelength.
Male Wistar rats from Imamichi Institute of Animal Reproduction (Saitama, Japan) and Japan SLC Inc., were divided into the following groups: 1. Untreated control rats, 2. Hypophysectomised rats, decapitated at 2, 5, 7, 14 and 23 days after operation.
The completeness of hypophysectomy was determined at sacrifice by inspection of sella turcica under a dissecting microscope. Both adrenal glands were removed, rinsed in ice-cold phosphate buffered saline and fat was trimmed from them. Adrenal cortex was sectioned into small pieces, and then put on small metal cryotips, rapidly frozen in precooled liquid propane and cut by a cryo-ultramicrotome (Ultracut E, FCi4; Reichert) to make the surface of the specimen flat for observation in the ACFEM. After obtaining the color CL images and the CL spectra, thin coating with gold was performed inside the specimen chamber of the electron microscope to observe secondary electron images.
In adrenocortical cells of control rats the CL appeared as a strong blue-green fluorescence and formed two expressive peaks at 320 nm and 430 nm wavelengths. Both peaks were present in the cells of zona glomerulosa, zona fasciculata and zona reticularis (5) . The cells of adrenal medulla were without CL. ` In the hypophysectomized rats 2 days after operation the CL of 320 nm and 430 nm wavelengths was present in the LD of the adrenal cortex ( Figs. 1 A, B ). 5 and 7 days after hypophysectomy the adrenal cortex was hypotrophic (involuted) and in the cortical cells the CL of 320 nm was present, but the CL of 430 nm was diminished (data not shown here).
In the hypophysectomized animals 14 days after operation the adrenal cortex was atrophic. In the cells of zona glomerulosa the CL of 320 nm and 430 nm wavelengths was present in small fluorescent dots. The large LD were not observed in this zona. The region between zona glomerulosa and zona fasciculata, termed as zona intermedia, was wider than that of control animals.
The cells of zona fasciculata and cells of zona reticularis were atrophic, therefore we referred to this region as the inner part of the atrophic adrenal cortex (The outer part of the atrophic adrenal cortex was formed by zona glomerulosa and zona intermedia).
The cells of the inner part of the adrenal cortex contain CL of 320 nm wavelength in the large LD and the small fluorescent dots. The CL of 430 nm was not observed in the large LD and was present only as small fluorescent dots.
These small fluorescent dots were localized around the cell nuclei or they occupied larger areas and formed so called aggregations. The large LD showed some varia-tions in the intensity of CL at 320 nm wavelength (5) .
In the animals 23 days after hypophysectomy, the result was nearly the same as was observed in the adrenal gland 14 days after hypophysectomy.
The atrophy of the adrenal cortex was more expressive. In the outer part of the adrenal cortex the middle-strong CL of 320 nm and weak intensity of the CL of 430 nm Fics. 1A, B. Monochromatic CL images of a rat adrenal cortex 2 days after hypophysectomy at each peak wavelength: 320 nm (A) and 430 nm (B). Bar=30 ftm.
FIGS. 2A, B. Monochromatic CL images of a rat adrenal cortex 23 days after hypophysectomy at each peak wavelength: 320 nm (A) and 430 nm (B). Bar=30 pm.
were observed. In the large LD in the inner part of the adrenal cortex strong CL of 320 nm was present but not of 430 nm (Figs. 2 A, B) . Table 1 summarizes the CL in the layers of the adrenal cortex of the hypophysectomized animals.
In the control rat adrenal cortex the CL of both 320 nm and 430 nm wavelengths is present in cells of all three cortical zones. It is supposed that the presence of CL of both wavelengths represents a certain form of the equilibrium of the lipid metabolism and steroidogenesis in adrenocortical cells of control animals to cover the demand of steroid hormones in the organism.
In the inner part of the adrenal cortex of the hypophysectomized animals only CL of 320 nm is present in the large LD, while the CL of 430 nm disappeared from the large LD except for a weak CL in the small fluorescent dots. It is hypothetised that this result can be taken in evidence that in the operated animals (when the secretion of ACTH is absent) some lipid substance may exist which is enhanced without the influence of ACTH.
These substances emit the CL of 320 nm and it is strongly suggested that it is cholesteryl ester. On the other hand, there may be lipid substances which are able to arise only under the influence of ACTH. These substances may emit the CL of 430 nm. It is hypothetised that they are intermediate products of steroidogenesis, because after hypophysectomy the secretion of steroid hormones is diminished.
At present these results and also many other data about processes involved in lipid metabolism of the adrenals are not well understood.
However, we expect that the AC FEM as a new tool for cytochemistry may provide us with new information about chemical composition and translocation of lipid substances in adrenocortical cells.
